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Abstract of JP2003077674 
PROBLEM TO BE SOLVED: To provide an 
organic electroluminescent element having 
high efficiency and high drive stability and 
capable of displaying in many colors. 
SOLUTION: This organic electroluminescent 
element has a light emitting layer 5 between 
the anode 2 and the cathode 8 on a substrate 
1 . The light emitting layer 5 contains (1) a host 
material having electron carrier property and/or 
positive hole carrier property, (2) a compound 
A showing phosphorescent light emission at a 
room temperature, and {3} a compound B 
showing phosphorescent light emission and/or 
fluorescent light emission at a room 
temperature, and the maximum light emission 
wavelength of the element is derived from (3). 
The light emission derived from (3) is 
intensified by (2) to improve light emission 
efficiency, and the deterioration of luminance 
of the element over ageing can be suppressed 
by selecting the fluorescent compound as (3). 
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(S-1) 


(B-9) 


(H-233) 


(S-2) 


(S-2) 


(S-2) 


(B-9) 


(H-234) 


(S-1) 


(S-1) 


(S-1) 


(B-10) 


(H-235) 


(S-2) 


(S-Z) 


(S-2) 


(B-10) 


(H-236) 


(S-13) 


(S-13) 


(S-13) 


(B-IO) 


(H-237) 


(S-14) 


(S-14) 


(S-14) 


(B-10) 



[0 12 6] HfrfB-*S:5£ (111) Tg$tl§S$tt§ [0 12 7] Sfc, ^XhffliLTH WE— jRSC 
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[0 12 8] 



Wb 5 2 ] 




CH 3 

CH; 



Hs CHg 

N-N r^>> N-N I 

-0-« 0 *-0-<! 0 s-0-|- o- 



CH a 

CR, OXD-7 



[0 12 9] ^Xh^tt, Sfr3zELfc«fc3^> 30 

[0130] ^BM<Dmmn^^tm^z^x, myt 
(i) TUb^n-s^tfT-as, 

[0 13 1] (2) , -T&fo-S 

[0132] >fb^A^brw, fcxhttm&mm^m 
mm&t, w«MBoaiHOT& «b*« 40 

[0 13 3] «3g©j*l?tt, JBJTO3s7fc^Ll 1 jRfr 
[0 13 4] ^tttft »t>^i>^JR/BBffi^raco« 



taz 

[0 13 5] ^n^Wi^iLTtt OTAfcTFIE-JlfcS; 

(iv) T«fo*n5fb^«*mttf5n5. 

[0 13 6] 
Hfc5 3] 




(IV) 

m— k 

[0 13 7] ( (IV) St*, iD^Iil^fLT^T 

£&JK, L 2 &&S©2j@fcBB&TP, mteM 4 k 
K0^k<m©fiiSfc*^t>-r. ) 
[0 13 8] — (IV) fcjfcwr, iDtt, fS&g® 



59 

[o i3 9] ^n^o^fi^iis^fc^fi 
xj« ; ^ b + ih+y^j^^jH 

X h ^ yS^^Mit 1 ~ 6 ©7;l/3^yg ; 7 1 

^7^;«&£©»S»R{t*sBM ; 7x; 
**** ^> w+^&foru-^t+yas ; 

[0140] »Ett, ^m^mmmmmm^m^v, 
*?£b<te, tfu>*;«. eu55?;«. tf^>^, 

[0 14 1] Clti5 0»#»l«l3lS3Ra£*«WUT^Tt>Jlt 

x^;«^«^mi-6cDT;p^;« ; trx^ 

g^CD^gfc2 - 6 (DT)U*r~)m ; ;* h*x#;l^x 
l-6CDT;^n^^S ; 7xXJPS, 
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&£<D7>J-^yI ; ^^^JPT^y*. 
75/Sf«y7M;P75yi; T-fe^S^COT >- 
JUS; HJ 7Wn/fH*»AD7KM ; >-T 

[0 14 2] ft*3, iD^t^^ItSEW^ 

10 [0 14 3] «D*J:tfi»E©«iftati:LTM:J:OfiPa 

[0 14 4] 
[ft 5 4] 




20 

[0 14 5] ±gaiH^-?tL-T«, W^.^T<0«jgd* 
[0 14 6] 

[ft: 5 5] 






[0 14 8] lW*B-«:5£ CIV) \ZS$ttZfrmi<D2®mL 



[0 14 9] 
[flS5 7] 
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64 



R C 




R" ' „' • 
\ _/ 

0- 





-co 



3t fcift*«C 1 ~ 4 OTMMSfctt^ 1 - 4 ©A 

fc, ) 30 
[0 15 0] ^tl^OSB^L 2 #fc*f£L 

lit) © te£TF® t> <D~€& & □ 
[0 15 1] 
Wb 5 8 ] 



R' 



«, ftfrSB— &Sfc (IV) iZ&tfZqtfo&mM* <Dffi&&ffi 

^T*>***t?&^&», #fcTIB-^ (IV- l) 
(IV- 2) T«fe3n*^ttJWff*LV*. 
[0 15 2] 
Wb5 9] 





[0 15 3] ( (IV- 1) , (IV-2) M 5 43£ *^rbT^TfeSl>^r#Sje^b7K^Sft^Sfe«3?#SHa 




[0 15 6] 



HIS 6 1 3 



( 36 ) 
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cc 

c 




o5q 



[0 15 8] Sfc, ft^dBtlTH ttE-«SC (I 

(V) T*SnsW«4feJB«ft:*ffl^*^tfeT**. 
[0 1 5 9] 
Hfc 6 3] 

R* 1 R 82 
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R 88 R 87 



(V) 



40 



[0 16 0] ( (V) St*, R si -R jj «#^^{CtK 

J^-M, yJ/l, T^;i^> 7^3^ 

->*;^-;PS, jb^tf^S^at, 7)Vu^m. 7)V 
^75 7 3, 77^7Syi, ^a7MM, 



8, iR 8! , R Si tR ,s , R 8, i:R 8 \ &£tfR 94 £R S ' 

R 8 \ R*\ R S9 £7ciiR 52 fflrtEU&H) ) . 

[0 16 1] _tfE-fe£; (V) fc:fctt§M' £LTte, 
— J&xC (IV- 1), (IV- 2) fc:fett£M s , M s tff?M£ 

u-va, ^-x^^a, -<u^a> e&£fci*& 
[0 16 2] mflB-^ (v) -e*to$tis^r«A«« 

[0 16 3] 
[^6 4] 



71 



( 37 ) 
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72 




(T-.H) 

[0 16 4] (3) , TftfrlS 

CO i 6 5] £t\ MBMft^T^^^l: 

coi6 6] *aH®*MjM&3£*?i&, -eofesM 

[0 16 7] im#lBtbtfl jt^AiLTi 

[0 16 8] x^M^-fSftoj^Ste, fb^f&AS-fc 

iWJ >>2 A$H££4>& < £ 1 tf^WT* 
fi\ *fr&*A:fe,kWfc#ttB(D5£— XZlLT^ US?# 

[oi6 9] {b^B^m^b^Ts&e^c 
[0170] ±&<d£o\z. ttm&mmnftftytm? 

fca&KB, B#t, ^t#*A<0®iEHfi3K«WS 



(T-15) 

[0 17 1] Z\(D^\Z, <k&%tA&*>{t'&%jB'K(DX 
©*^»3tttit*t, <fc-&*A©«^«31fi»fiJ;t)*tt* 

o ik&Qh B ©S^SSftjfcS t tt, it^B 

its®} b #*i^b-&$jT& 3 m&izmyt 

[0 17 2] 4t&%}Bii4k&®A<Dmjzf£yt$i&<D, ffl 

mmm, £f£\z&*wt<&®*mytm\zF-7L7zuft 

[0 17 3] St3£<t^4feB£UTWU fctAttlHaB* 

[0174] ±ccDfi3tfls^«a^K:t>, hmm. 

myt<t&taA\Z&VT* U-UMWSft. 8*. 6 94 
JC. 8 0 31, 9 5 8I(1 9 8 0f) ;^9#, 8 5 



< 

73 

[0 1 7 5] unsC^Tfe* JSt6S83£, «tfi*3tt*fc 
[0 17 6] ^9Bim<D«1i«M%*?«()«ljBK: 

[0 17 7] BH-3tW:*W©^r«*|f56^sg^«>* 
@, 6ttiE?Lffi±H, 7»l?i2UI, 8 BUMS** 

[0178] x«i tt*a«»»wf 

[0 17 9] ««l_fcfctt»S2 3aiK«-6n*. I&®2 

«2ft»J*f SCtfeTf** (Appl. Phys. Lett. , 60 
2711H, 1992^) „ 
[0 180] Hi2aAA:«4m»6^1& 

[0181] K&S2©j?^tt, &mhirz>mwmz& v 

I^L< t £<0«£\ ®3t, 5~100Qmn, 

U<K10-500mnS«T*S. ^Ti^ttiS 5 
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2©Jf*tta«l£MISfl£Tfefi^. ££>tC«± 
[0 18 2] !©®2©_bKi4jE3liaS|g4*^tStl 

W Mm^teE fSfcSS* b ic < v> d i n^o 

itszizmm&tfm&zn&fttb, Tg^bTTsreu:© 

[0 18 3] Z. COcfc o UJElim^m t ITU m 
tf, 4,4'-tf^ [N- +7x^7 = ;] 

e7x-^T^$nS2fg^_t6D33KT5>^^2 

5> («Rf 5 -234681^&?B) , 4,4\4"-HJX(l- 

-A^X hlI^ft5^Si7$>^ (J. Lumi 
n., 72-74#, 985H, 1997^) , h ij y 3L~)l>7 $ >© 
EBi#!&>6l*5»#ft75>fl5^l (Chem. Comnin. f 21 
75H> 199630 , 2, 2' , 7, 7' -5" h 7^-(y7x"JI/7 
5y)-9,9'-XtfPbf^;^l/>^OXlf nfc&m (Syn 
th. Metals, 91#, 209H. 1997^) ^Stf^tlS. 

[0 18 4] ±ffi©ffc£4Jmnfc, IE?L*fcSJB 4 

-;PT5> 7 - 53953^&S1) , rf77x- 

JK>y^>^t5^'J7'J-V>X-TMJ^ 
> (Polym. Adv. Tech., 7#, 1996^) ^©ifiS^ 

[0 18 5] jE?L»jlJi4*a*teT?»fi!B"ra*^tt, 
jE?Ltt3l*rWOia*fctt2a£t±fc, MlctrjjEJL 

>n-h^£©^i:±D||S2±ti*u H:«lb 
TiE?L^mM4^^T^ 0 /H>^-fitLTH 

^jHii4 4'^WS , r 5 011%«TW£L^. 
[0 18 6] IE7LttSyi4*AS3Bl*ttT^-r*«^ 



75 

*TSMSbfc«, ;wy#*M*bT, iEILtt^«»S3R 

[0 18 7] IE?L*|jM4<Dflt*HU if> 5-300nm, 
£?£b<& 10— 100nmT&£ o IfiDi^CS^^i 

[0 18 8] jE?L«I^J14©_httt5E3tM!5^»ttSn 

«. Mi5it (i) nrpmmk&xz*/ io 

35fcttjEJLH26tt*«rr*« h*f», (2) MIT, 

«3fc»3t*w-r<fc£-!toA. (3) mt, myt&yttt 

**lTiE?L»a*4W»-j-«jEJLi, RM8*>&&A 

[0 18 9] fc*3, ^7fe®5«, *f&m<D&ffi&mt£t> 20 
&^«HT, JbB (1) - (3) BW©J*»frMfUT 

[0 19 0] »^3te&*^fc^A<D^#*Mt, 
@3H£H*fL0. 1-3 0MX©1fiH3W*bV\, ft 

*^±K:-h^fc*#-r* c t*iT#&^wifitt3&«* o > 

[0 19 1] ft^BitTM^S^M^f 

*-<*>"Mr»fe, 36#JB£#fc*tbTO. 1 30 

Atft^BOjg*^ ^ltf©0. 1-3011 

A) =0. 3-3 (^E;l/Jt) fim&VbK 
[0 19 2] fls*«Ba:bTK3ieSS*ft^*rfl3'&«*tt 
583M£#tf)0. 0 5-1 
0M%#W£b<, 0. 0 5-2M%#<fcD2P£b 

[0 19 3] flS^4fcA#J:tfflS^4&BH:, SS^JII*!^ 40 
[0 19 4] 58MB 5 COjgjm, Itl 0-2 0 0n 
[0195] J£?LffilhS 6 fcfc^g 5 (D±fC, m^tM 5 
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76 

[0 19 6] dO±-5fe*#ft»fcrjE3FLEih*f»i:b 
T, JfSKfl Tb3— JR3 (VI) T^b^ti^^E 

[0 19 7] 
[ft 6 5 ] 




<vr) 



[0 19 8] ( (VI) jt*, R 1 0 1 — R 1 0 6 ft, * 
f. Y 1 fcmTfc^T— «5£ (VI- 1) , (VI- 2) , 

(vi- 3) o^tn^TSfcsns. 
Ute 6] 



-O-Ar 21 
O 

-O-C-Ar 22 
Ar" 

Ar 4a 



(VI-2) 



CVI-3) 



(5£4»> A r 2 1 —A r 3 5 tt„ a&g£WbT^T& 

^^f#^S3dSSS^3bb, Y 2 tt^Un>*fcKy;u 
T-^A^fcf, ) ) 
[0 19 9] ftllH-J^S: (VI) \Z&^T, R ,9I -R 106 

x^;«^<^^^ l - 6 <D7JU*)m ; ^>>> 
^•©r^^JMI; tf-;i/S*<0^3R»2-6O7 

^rtJMSx^at, xh^^*;P3j?-;«^©^jgt2 
Mt*077;^75;i; N u 7;Ptn/f jh^ 

OAQ7^JH ; 7K^S ; Rtft££WbTtr>Tfe&H 
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[0200] m^mmmt^mmma^^mmmm 

> y ^ t ^i/I^ ^ © 7 'J ; ^^f;!/75 

/S, ^x^;i/Tsy^c7)y;i/^;vr^yg ; Tiz^- 

[0 2 0 1] R' 01 ~R ,0S tUTcfc^$f*U<«7K^ 
[0 2 0 2] ±|H-^iC (VI) Ar l, ~Ar I5 ib 
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Ki6JM#2«Sfca3«»^U;fcfe©, fc-SWacin 
6 ^tt^^T 2 A £ & H 3 U&feW^L 

[0 2 0 3] feMr^-Ar'^^U^SSJIStl/ 
10 Ttt, ^J^^R ,B, ~R 10S ^7?#^M{^^^feK 

[0204] htjib-^ (vi) T?nt>2n&fc<etm<Dii? 

[0 2 0 5] 

[ft: 6 7 ] 




[0 2 0 6] 



Kb 6 8] 



79 




[0 2 0 7] IE?U&lh#SfBf£LTfci, (VI) 

[0 2 0 8] 
Hb6 9] 

N-N 
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SO 




[0 2 0 9] ±Mjg^T*bSn* 1, 2, 4-hU 

[0 2 10] 
lit 7 0] 



( 42 ) 
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[0 2 11] fcfe, ±E*i«4'fcttK*UT^fc^ 

[0 2 12] JEJLB&Jkjm*: L/T, 3 Sic, J^TGDliii 

^ft-fri&fcfflV^Cij&tT^S, 
[0 2 13] 



[ft 7 1 ] 



30 



[0214] ±$^m^x^t>^n^yx.±>hu^> 

[0 2 15] 
[ft 7 2 ] 




[0216] znzoit&mz-D^T'h, mmi f 2, 20 

<k<, £O«^<0fB$feS£:LTfciU 0H;tfcfR ,,, ~R , ' s 

[0 2 18] iE?LEHihB6 0BUPtt, a*, 0.3- 100 30 
nnu *?£b<ki 0.5~50nnn:&£ D jEJLHit* 6 feiETL 
^M4 < tPI#»^T^^-r^^i^T^^^ 3ft 

[0 2 19] |&ff8tt, jE?LIHltJS6£;frLT2&^Jg5 

[0220] mmsoimmirmig, mm2tmm-?& 

[0 2 2 1] jSftlRRM^&ASlltfttrig 

are* ^o_htc^e,fc, tfc?figi&)&tjas<^f3*fUT^ 



[0 2 2 2] ^0^^^^$^^[^_b^^^^i^ 

[0223] fct, 7 
stt^tbtn BS8fr£<a^&A2»#iS 
<, «^*?M&£*#b&A3nfc*T*3&* 

[0 2 2 4] CKO^^^^S^-r^ibTti, 8 

-bFn^y u >©t;p5— ^A^&^cD&jgig 

#: (#HBH59- 194393*f£fcfB) , 10-fc: Kn^S^oy 
X^U^bf7xZJHf$# 4 5/n-;MR*ff:, 3-S:*:fcj; 

^/U;P^>-tf> CfegTttfftS 5, 645, 948^-) , 

(#^6 -207169^^) , 7x^>h 
n'J>l^ (4WF 5 -331459^*) , 

[0 2 2 5] 6 OJKJVtt. 3ft, 5~2O0nnu 

#?£b< tel 0—100 nnOr&3o 
[0 2 2 6] ifiH7H iE?LM2ia4i:|^a^L 

JTrscfcicAOHMasn*. 3ft tt, j^^^Tf? 

[0 2 2 7] jEJLaA©aft*SS&R:iRl±S*, 
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86 



x% ms\z^~rm<, jE^immm4tmm2t(Dm\zm 
[0228} -(Dum&tc&iz, z\n^\zmy^uiy 

7->^©7^n'>7-Wb^ Of#|H0H63- 295695^- 
, #U7~U> (Appl. Phys. Lett., 64^, 124 
5JC, 199430 , 2j?U^^7x> (Optical Materials, 9 

125K, 1998^) «(Dffift;«ttt, X/W*-# 
-^>J^ (Synth. Met., 91#, 73H, 1997^) 4\ A 
t^Oi^M, JI/f-^ASibf, ; eU7*f>Kft«I 20 
#<Z>&Jg^fb4&! (J. Phys. D, 29#> 2750K, 1996^) 

[0 2 2 9] Bt/ty77l3>b t jE?L»£JB 4 £ El# 

[0230] &±<Dm\zi,Tj&j&znz>mm/^y7TM 

3<Z>mm\*. Mft> 3-100nnu ^b<H 5-50nnn?& 
£ e 

[0 2 3 1] iH8^l5*fc^tfii 30 

S7£©#®fcLiF , MgF 2 , Li 2 0«(DS*lifilHK OK 
MO. 1— 5nm) *JfA"$*2>;i«hfc, ^©^sjs^fRli^^ 
ttttotsJS&TZ&Z (Appl. Phys. Lett., 70#, 152 
H, 1997^ ; #M¥l 0-74586-%&fg ; lEEETrans. Elec 
tron. Devices, 44#, 1245H, 1997^) „ 

[0232] m\t.nm<Dm^ 

-fcfcft«8, iE?L|5Eit/g 6 , iE7L#li£Ji 4 , 

«0«M^ffiRWCtt>W*4, 40 
K«JB-r<5 2li:*>Rrffi'7f«*. Hfc, Hi, |g!2:fe£tf 

[0 2 3 3] *A9!li, #M^ft%3|E?^ 
[0 2 3 4] 



[0 2 3 5] *^J1 

[0 2 3 6] ^77I«1±I^ >V*?& • XXm^4& 
(I TO) 15Oiu*f*Ufc*><0 (v^T^- 

; H^tf-Aj£M 0 n D ; v'-MSttiSQ) £SB# 
®7thUV^57>f^i:JfiSXy?>^ffl^T 2 

mm<oxh9<^f\z/^-=i>ifvxmm2^mmv 
misfc* ±B««©ft»ftftttig(B#>yK:itifTofc 

Sei^cH^fiE^XlO-'Torr Gfa2. 7X 10"" Pa) 

[0 2 3 7] _hfE^e^fcgHK$nfcHBUy^r 

\*&M) &mmLT. *^1.4X10- e Torr (#51.9X10 
" 4 Pa) , ^jSfiEO.lnm/^Tf^&ffft^, ^JPlOtim 

o»\'^7 7i 3 zm&^tz. 

[0 2 3 8] 
Nfc7 3] 




[0 2 3 9] ^K, ±1BMrtfcE«3*lfc-fe73y* 
^S/tffcAnfc, KTt^f, 4,4'-HX [N- (1-^7 
^;l/) -N-7X-J1/75 7] tf7x-;l/S;Uy^CDMffl 

©;P^^CDM«, 270~260'C<O«EHTffill9bfc o 
^CD^^9.0X10- T Torr (#51. 2X1 0" 4 Pa) , MMmm 

[0 2 4 0] 
Wb7 4] 



( 45 ) 
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87 




[0 2 4 1] 3l«h*, ^I5®i^it«^ 
m CH-1) fe, BJfiR^©J»3ttt*«^JR»^iUT, 10 

(T-2) T^bfc-f U>^A$g#, (T- 
8) T^Ufca^«#tJ5U*0-fe7 5y^;i<ysKK:lR« 
U 37cRIRr8SI*telc«tt)fiWftfTofc- ffr&fc (H- 
1) CO;i/^aR»*tt 250— 260t:fc, ^if^te 0. lmn 
/S>fc*|»U -fU5?«>A«fft (T-2) £250-260 
■C, (T-8) tt260-275t:cDfflatiefflfcffi!ffflI 

U JgU?30nMT-T U WJ±m& (T-2) #«5M%, 

(t-8) ifisma%tti*niL5&ytmb&jE 

"Torr (*Sjl.7xlO-'Pa) Ta&ofc. 20 
[0 2 4 2] iE?LiaihM6 iLTWSft^l 

(HB-12) £;l<y#m&£ 220 < C<hbT, 

0. lnm/#T10nDi©J^mT^Ji 38S#B#©J*£arfci7. 

0X10" 7 Torr (ffiO. 9X 10" 4 Pa) T&^fco 

[0243] iE?LaihJB6©±^ m^tfat® 
7 tbTJ^T©^figs:f-^-rT;^5-^i.^8 - t h*n 
+^yu>» Ai(c. h 6 no) 3 &mm\zVTmmi> 

#:O^^^MS^3OO-3lO £ CCD^aT0J^b, ^*B#cD 
K^^^6.0xiO- ! Torr 0^0.8X10" 4 Pa) , Mmmm 30 
ttO. 2nnv^7?JKJ?tt35nrai: Ufc. 

[0 2 4 4] 

[ft: 7 5] 




40 



[0 2 4 5] ±E©3E?UMJI4. «%15, jEdFLffilh 

Ji e mining 7 sjsmwt * 
[0 2 4 6] u^t, n?tiij&m7 &-v<Dmm&n^ft 

Bi2 0IT0Xh7<^i:H:SSt 
0" s Torr (*$J2. 7X 10" 4 Pa) ^Tl:&SST#^L^, 



50 



[0 2 4 7] *<D&* HS8ttt, 5fet\ 7y{tv^ 

*£"2A (MgF 2 ) §tU^T>^-h^^ 

3£&0. lnm/#, j^^7.0xlO~ s Torr (^9.3X10-"P 
a) 1.5 nn©K*T«^iia&M7©±Kj5ft|g|Ufc. 

£*LT, ^&#0.5nm/g\ m^lxiO 5 Torr Oft 1.3 
xiO' 5 Pa) T^40nm©T;l^5ci^AjS^^b7Co £ 
Sfc, *-©±fcl, BM©SMte£i*#*fc«>fc:|g£, |WJ 
fcfc^ U ^7 i >#- h J: D MUt, &*H£&0. 3nm/ 
®, m^lxiO' s Torr (Jfcl. 3X 10' 1 Pa) -CfilJS40nm© 
SB/I£^j£LT&&8£^j££i*rfc B £U:© 3 
8 ©&*tt©aH£MEraA»fc«#L;fc. 
[0 2 4 8] £l±(DMlzVX. 2mm X 2mm 

tt loocd/m 1 ^©^, me/«9ettffa-«»Etttt4ra 

^©fSSEX^ h)U<DMjzW:&\$ 584nire&£K fi<fe£8 

# (T-8) A^OfeCilRl^Snfe. 
[0 2 4 9] Jfc*fc0ij 1 

f§7tM©®M#©-^T££<U^Aig#: (T-2) 

Hl'Ca^fitoWifcm £H# 585nmT^^, 

# (T-8) ^60%©tW£Snfc. 
[0 2 5 0] 

^OiJS^tbTW^* (H-3 4) ftfflUfc 

383Wttft*5fcwt. £©3S^©3S:ftx^ b;p©« 
^ttAMIGffll tR* 585nre*D, fi&$g# (T- 
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